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imm%] ft ff If & *> IB H 

[is^Ji 1 1 

us. » <i * 33 * «b ft * % n ft ^ a* « a ^ *i tz a ffl ^ 6 >«b m s <?> ft ^ * to as -t * 

fioie^iig«i»»««^«^^^*ffl-v^ mi & » $ ic # fit tf n t ftmm^t *sasi-*<i: 
mttftMft mn-wtitmi jy <?> jy t *> * s e ? h * % ie & < i: l . -e^iE^fb^ ntas 

gas-* sft sn-s^st * 

£1r-f * C i: fc-t£ -f!^tt aj^g. 

[ft^Ji4] 

(l)=<X(l. t) • X(l. t) h > t t Lfeli^lcirtt^ V(l)=R(f)- ! / 2 T-*> •) . 

no tee fifths 

zd. t)=v(d • x(i. T )^>vsmic «t •> , Buiee feftvi&fi^-^ * h ^z(i. r)*saj 

milfiS/ft- 4 ? h * £A(f) i: L JS^-lc is 1+ * B (I) =V (I) • A(l)*>i*Slc * 9 . HuiaBfeffc 

iE<n * Bd) ^gas^r-s^&T-^ 9 . 

? h ;u * <D ft £ I * I kLx-^^h**^)^*^*!!*!!*: L fz if □ Ic *> l+ 6 0 
• (I. t ) =c o s 1 (IB H(|) • Z(f. t) l/ll B(l) II • II Zd. t ) II )<r>ftWlz i 9 . iujiS^Jf 0 ( 

a . g. 0 t^USC^ 9 > - ? i: LfzMa\zm-fh a x X -r -f */ ^ K!SM(0 (I. t ))=a/ 
c k*!|f»i:-r*<i^ttaiSlil. 

miles ds^i^ai^f 1 ©**. 



» 



Huieg/&-< 9 v ^Ap(i) ( p = i n x n itffimm^mnwt.) <7>&w^a qp (d ( q 

= 1 m. Mitrnm^m^^mm-t s icrt l, e x p **^-r&t 

argtlll'tL f.*fflft8tkL. j^JSMtekL. c £ it^<r> iSSilJf t L , 



i 1 



Aqp'COHAqpCOIexp 



J 4fc" 1 d 



<r> m M * tf 7 Ml ft » IE » f b ¥ -ft ;* * "T * . 
if ^JM 5 ic |fi« <7) -fl ^ 14 £ti H S ? 3h o T v 
3 i: ^ *f 8£ i: i" 3 ff ^ £t H . 

fcJEfcffcL. *<7>IE#UI:<? tifcgJ&-« * h- f ^ x 9 ') y 7L. 
[H**S 10] 

fit 35 Jl 9 16 ft <7) ft ^ Jtl 7- n r? A L^3>^^-5 7 irc^IX , ) of 66 IB H & # . 



[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

ifi:LT. tT — ^-7*--7(beamformer) (tr-^7^--5>r(beamlorraing) fc^Pf 

g^fl^^l^lcra-r-S'liffi^^^ti'-S/i^. -^coi 7 ft'IS38.Jb t *#<bftft^ (if-liB 
£T-§ftu) ^vET-UfUffl Lie < u t \* 7 X&fr&Z. 

Ztz. J: 9 ?f L u gij tf> ft ftf i: LTU, ^ 7 4 > K H^ftM (BSS : Blind Signal Separa 
tjon) fc*#w«bft* (Mx.\t. fF £ IK 2 # PS ) . 3 tui , ±12 tr - u r> * - v 

o 

[ # !ft £ $t 1 1 B. D. Van Veen and K. M. Buckle?. "Beamlorming : a versatile 
approach to special littering.* IEEE ASSP Magazine, pp. 2-24. April 1988 

[#$# tfr JtM. 2 1 S. Araki. S. Makino. A. Blin. R. Mukai. and H. Sawada. "Unde 
rdeterrained blind separation for speech. in real environments with sparseness 

and ICA." in Proc ICASSP 2004. vol. III. May 2004. pp. 881-884 

[ H Bfl <7> fH ^ ] 

[f£Bfljb*B?v* L <k 7 t t^Iil 
[ 0 0 0 3 ] 

C07 <*> — a a « t Lrzii^-z&hi)*. -f=> 4 > k fi ^ # fit a, ir <?> -ft ^ a ® ft ^f- 

fc* i: o 7 «aJLTtt»«3 tlftu. & o T , ffl «o fr<r> gij co ^ S tc X. o t . tJi**l 
fi5fl^T-*>-5 *r£¥!J£ Lftttftlift fc-ft"^. 

• * a m a c «* 7 sr^ic**Tft 3nfct<wT*) •) . a «a <i -9 # isj ic » -r * * « * & 
-* * turn *ia«"t * 3 t % a ft k -t h . 

[ 0 0 0 4 ] 

*fEW?tt±iapH*#i*'-*- -Stable, if, «ft*>ffi-*«**>»*'b*ifc<if 

S <z> it tf ?'J £ t a" t? «l T £> £ . 
[ 0 0 0 5 ] 

jgud^H < ft*. ttoT. -b>-9-lcjev^f|^ii ir^mttlciSv^#TiE^ft6*T- 



[ 0 0 0 6 ] 

W ± <?> 1* fF IC <fc >K @ foff-^ttft b . fl!i<7>#mft^££>S3SJgffl1ffi-t S 3 £ i'Tl £ 
„ b*>b. 9rm'rt%JkUftMit^<r>M\£%^±L\&ftfti&i (ICA : Independent Componenl An 

lljsis)T?tf7»'&x &±f>#llilc * o Ttc£IcJI|]&|T§ Sttg<I^*>8Cli-te> 

«b 1 fc^lufcR -**fcV, ^SfS^&a t *ft&±^/£liffl]JEEb§*i£u 

EsSifc^*^*. *<nfzib. *5tW\zte\^Ttf S. b < a. SIC Bf ^/IS^^iM^S^fl 
^■t SB*'* 4 ^ H * fcfcffloTBfWJaSR-* * ^4)SL, ;:<z>iif ffljaSR^ * ?£3i}R£ 
tt£ S KMl-flciiffl L . v x ®\m-£$Li&-t Z. z ftic* 9 fl as St -fe >. 

[0007] • 

t£ L fcfi fefta-o-ft-f ~* * h * i: » SJft^h^Sr^J&b fca fefbSS^ * h * t ^H* 
b. a fefbvft^-fl-f-^ ? h * 4: afefbSE-^ ? S ^ £ ft ^ £ Bf $ & ^ Ic S tii L 

.•znitni^izmm-ts z tic * »k a » is ^ «fS it set wets *. 

[ 0 0 0 8] 

tfcHlc. *f|BflicfcoT$f i; b < li. afeftfrfclfc*. Hifc&*lfcb. • t 
*Hfc R(f)=<X(I. t) • X('f. t) H > t £ Lfc»^lctelt*V(l)=R(l)-l/2T*»S. * L 

t; zti. t)=v(d • x(i. t )<nffiMiz * •) . afefb-s^i^ * k*z(i. r)*S'aj l. * 

fi-<*h**A(l)fc Lfc*3-Hfcl+SB(l)=V(n • A(I)^«SIC «fc *) . afefb^E^ ? h 

*B(i)%sa}-**. ^ ^ h ^*<JOiSfiWfi* i * i fcu ? s ; ^ a* u * 

h LfcJBS-lcfclt* 0 (I. T )=cos-l ( | B H(|) . Z (|, T ) i/ || B(l) II • II Z(l. t) II )<r>m 
IC J: *) , ftJS0(l. T )*3iajL. a . g. 0 xfcfSftx ? > - ? i: Lfc»^K:*Jl** n $; 
^^•v ?n&M(0 (I. r))=a/(l + e« ' (a (l ' T 5 ~ 0 T) ) * ^ * f tUl 

ttj-t*. cwi^Bsi»»-7 * LtzB mit^izmm-tz z £ ic «t •> . sma^t^ 
•*zmmii*f*mzfflmT'% z> \ 

[ 0 0 0 9 ] 

£fz. #ff2flglC feuTSf * b < IS. * h ^Ap(l) ( P = 1 N . Nttfl^W 

<r>&) co§l?|A 0 (l) ( q = 1 , .... M x MttS£fi^*R«!l.-f icttb 
exp^^^TttU a'rgtMH, f^I'SStU j£ffi&mte*:L. c£ 

9 £ b i§ £ IC fe It S v 
[»2] 



^'7 > — 



A qp '(f)=|A ai) (f)|exp 



qp 



.arg[A qp (f)/A Qp (f)] 



4fc _1 d 



(1) 



<7>ffiM\z J: o TIE^ ^ h iK7>a»»jE*ftft:*ff 7 . c <?) IE « fb ic * 1 . aSc^a^iR* 1 
ib^-tt'bti^^l-^^S^E^-Sa ^PffS^t IC ftt b if ^ IC . iE^fb^ tl^S/S 



^ h * *»^^-3S^>fi^lctfcl¥ bfe > 9 ^ ? Z £ £ ±Si^J:7 

[0010] 

%rzW\z. *¥tW\z*>^-Ztf Z L < li, JiM^^ ( 1 ) lcteH-£^&'<7 > - y d , 
BuieS^MQ ic WPC"t -6*^-b> * t fan 4z > + k <««*8EBt d Bax Ti>S. c nic i 



qp 



(I * ). A 



q p 



(I ' ) ^lc tflt-S larg (A qp ' (l))-ar 



g(A Q v ' (I ' )) \ <?>i£fta\ztt LT I A Qp ' (l)-Aq'p' ' (I ' ) I i> ^if/jo^f -5 tvnl#4 

^ -k g Ift ft ^ t L T Hi £ C i: i'T § £ . 
[?|Bfl^#)S] • 

[0011] 
[0012] 

jut. *$£w<7>mu<7>Bm"&wm*^m Ltiast^. 
( m i <»%m.<wm) . 

<n-FOi7il> 

13 1 lc0fl^-r.£ <fc 7 C <7> #J to-fl tB £1 S 1 ti . CPU (Central Processing Uni 
• t) 10. A7]S&2 0 , ffl7jg&3 0 . 1ill/]ie'ri^E4 0 , RAM (Random Access Memory 
) 5 0, ROM (Read Only Memory) -6 0 & V< * 7 0 ** L-T v* * . 
[0013] 

3<^^iJ<7)CPU 1 Oti. ^"Jil^l 1 . ffiMffil 2SV^^n3*tL. U >» * ? 1 

& x ^ — 5? ^£ tli^]i- £ til 71 — h . fa^L -1fT'f)5. ^ifjffi'rl^E 4 0 »J . ffl -£ It 
«-Hf a?, MO (Magneto-Optical disc) . > ^ 'i fT* 0 . *ff2flI<7MI 

^•ft Mil £1^7 "t-g. a6 60 ft ^ til ?^ ^^felfi L /zfl^-ttai 7'a r7A^^4 1 

§f LTv^. RAM 5 0 ti. tfiJ£l£. SRAM (Static Random Access Memory) 

. DRAM (Dynamic Random Access Memo r y) #T£> *) . fl^te^^D?*? £3; 
n^fl^-Jfttrl^a ^^tS5 1 ftc7§?I^- 7 & J; ft S 7- 9 5 2*1fLT 

c<7>fl*>'<*7'0tt, CPU1 0. A71SS2 0 . £B7l3&3 0 . fflWSEtt^B 
4 0, RAM5 0»yROM6 0 % ii <|5Tfi6lc t£*§c L T u£ . 

[0014] 

< /a — h« -)i t k V 7 h f 7iTi:cotSi> 

C tf>#|<7> C P U 1 OU. lrc*iA£ft7cOS (Operating System) V a r7Alctv^ fc§ 

R AM 5 0 ^It^teitST-a z*$gt& 5 1 lc»§ £t>. fflttlc C P U 1 0 li . ffiJWlfil*^ 
H4 0.7)^ - ?$Hl!*4 2 IcftJWS tiTu^Bf ^^tsXcovft^-fl^^^&ft ^- ?4RAM5 
0 5 2 CS§ jAfec £<blc. CPUlOli. C<^H?lftai^D r7i,^>§fi 

f - ?6'tl^$ntRAM5 Ol^TK^^LyX? 1 3lc^itl>. * L T, CP 
Ul 0«o$iJP^l 1«. L-y ^? 1 3 ictttt S iifc z n^> l« u ^*)WJXK*as L » Ire 
<*ti} LfcT K U X&'tp^-R AM 5 0 ±60liis!t^ h fa 7 => U*?n*- 9 -%Wt& tiJ L . * <T> 1 

a r 7 z,6«^-raiS*«B» 1 2 tcMg^^^f 5 if. ^<^«S«»* u ^ ^ 9 1 3 L 

T V"» < „ 

[00 1 5 ] 

tl ^ fl *f tH ^ S 1 <r> 7 a y ? H (7) filj tt: T -5 . 



c <n m a m ^ -t h £ 7 a. -fi-^-tttb^s 1 a. le-n^M 1 o 1 ~ 1 1 4 £ir-f & > ^ -j 
100. ^^m^^^i^^m^ 120. m^ftmm 130. @ 1$ n ^ jg s& 140. mm 
m&&^ r'& 1 5 0 , B#fj8iifitsSiMg& 160. frjuge 1 7 0 fttf-ef > t ') 1 8 0 

;;-?>t') 1 00 ft > t'M 8 0ii, flJx a s l> y* ^ ? 1 3 > fllfaie 

tf^B 4 0 tf)^- ? 2 a£u UR AM 5 0 ^o^F- ?$gts!i 5 2 <50^& < t t-g&lc+lii 

-t-S**. imcc*ucPf!££*i£o 0 ifc, m fflfflfo'&m&nmU 1 2 0 . fl^ftlMl 3 
0 . @ ft <1 14 0. mmfflfc®-? > 1 5 0 . B#Mt<S£t$§£ 160. 

l 7 o 7k v — m * ^ 'i 1 8 0 a > #J a . CPU 1 OlcOS^n r =, A ^ fi-^-tt ttj y' 

a r 7 ,U )b»gc A jA $ n £ z £ IC i *) ffif& $ ft -5 ij <»X-3b i „ 
[0016] 

13 3 ( a ) a . 13 2 icfclt £ @ M^llM 1 4 0 <r>Wmffir&* M^f L.fz v ^IT- 
3h r ) , 133 (b) a. 13 3 (a) lcfcl+£g)£^ * h * * 9 x ? 'J > 1 4 2 60f¥*fflti 
fK^I^ Lfc^ D ? 13 T* <£> £ <. 

zn<hcr>m\zm^-t z * i a. nmm^mnzi 1 4 o a, it n n n a s& 1 4 1 . «js-< 

n*0^? l )>7»142 &V3ilRBS 1 4 3*fLTv^5. Ifc, SE^n*?? 
x ? <j > rgp 1 4 2 a. ja»SIE*iffc8& 14 2a. ) >i UlEUitW. 142b. 9 9 X 9 -J 
> rgUl 4 2 c&V^fC^JSSUl 4 2 d*^LTv^S. 

[0017] 

13 4 ( a ) a v 02lctel+Sl^KIJa5ft» - 7^ d f> ^fiP 1 5 0 cr>mmffii%* ffl^ L £ ^ n 
•y ? I3T-*> *> . 13 4 ( b ) a. 13 4 ( a ) afclt* x 1 5 1 <o If ffll * M tf t 

7* n -y * (3 T- 3h £ . 

z ti h <r> m a m * -t s * 7 a . ^raraftsc^ ^au 5 oa. 1 5 1 

ft<^x*> rU\ 5 2ttLT^4. 5 1 a. fi fe ft if *U £ SB 

15 1a. e.feftgp 151b. ««f|-SSI& 1 5 1 c &Vffl»iffS§K 1 5 1 Uv^S 

[0018] 

13 2 ~(3 4 ictetti.ii^^^ena^^^T'- -y^^n*^ l . »*6<?)^epaiiift 
±<7)iiij<^mti*^-t^. %0iJ^ i 7 o ftv-iSM * i 8 o aaj a »> ti t 5 - ycomti 

fi^-ttaj^B i mwiw»i 7 0 my w fc&«ni%^ff-rs. 
s . m a ^ $ & u ft? 0 . in apgu 1 7 0tt,-.'MftT , -?*-"i>t , i 1 s 0 ic m & « s 

L 4 § MJl * H tf L T < .• 
[0019] 
<%ii> 

s^ 1 . -fa > t H a* £ <z> * 7 icRii3n*^*SftW-t*. 

SfflrtlcNlS^II^'aRk (ke {1.2 N} ) frWtEL. * ii h <r> it^ s k ( t) ( t 

7* -r> rt^^ij) ft'S^-^ti. MflM <r> -h > * q (qe{1.2 MJ ) T-ja^fl^ J, t L tRU 

$tist^--5 0 4fcc ;ftt.'filHk^?)t>* a *T«og§«tic«k •) <I n & U. a • 

L. *fzS4 irtc * *) LTfillAi'M L 7 *«iR*»7 . 3co«t74^ift 

T-60-S^a. <i ^ as k ^ ^ -fc > q -f > xfCSh^d) fc * €)®^3A^vS^ 
[R3] 

x q (t)=I fhqkCOs^t-r) -(2) 

k=l r=0 

[ 0 0 2 0 ] 

^mmx-\t. R«jfi-^ii (t) iy(t) Mnft^ft^is^'ba^'on/iBW 



;b & u o 

[ 0 0 2 1 ] 
. [ 1$ ffl El « R « i*3 

#ff*flS-?a» 7 &fi*&*i&£-T* a, <t$ n^I^if ft 1 *) B 05 fi ^ * tt Si 

x3?t8 (STFT: Short-Time Fourier Transform) M^i3i^fi-£-fI^£flX?#^ fc* 

[&4 ] 

X q (f,r)=ZH qk (f)S k (f,T) -(3) 

k=l 

i: ^^S^T'^^^va-^lciSftt^mT-S -60 H qk (I) ttfl^aS k 6*<b -b > ■* q * T 

nmfc&iz&x-jh *) . s k (i. T)ttja^^s k (t)ts^w«*7 - m ifif^iLt^T- 

U-^$lctft)*l*t<^fcL, { -b. y *t <?> *t > ') y 7 ffl folk £ ~t 2> t , fttl=0.l s /L 
I S (LH)/L*>«fc 7 ftliicMT^asn*. t IJ§7 u -a*>+4>b##J (•«■* 

IS) IMtUtf)fft 9 . 7 U .RIR3 (flUtf* L/4 ) Ty7h?n4» 

. T i t ; e^r^f!slctii£oT^>7 , J>^atlSo 
[ 0 0 2 2 ] 

H . ^ 7 h * £ ffl u T ( 3 ) * me^r -5 t x 
[18C 5 ] 

X(f,r)=£H k (f)S k (f,r) -(4) 

k=l 

t 44. x(i. T ) = [Xi(f. t). - .x M (f. T)] T tt»^-('M) fi^^ ' h H k (i) 

= [H lk (l). -.H Mk (.l)] T tt1I-t5iakft»'b&-b>^-^^aiift»lt^** ttbrz-* f b >iT-&Z 
[ 0 0 2 3 ] 

13 5 tt. *ff^.lB lcfc (i-4fI^-ttai{iaa^^#^i^ B fl^4 fzib<r)y n-*ir- h ?*>4. 

ffil & H C fc U T » MH<50-fe> -^T-MSIJ $ *l £ B# $g tsS <7> a <t "5f * q (t) (qe {1. . . 

'i 1 0 0 <7)ieit4fi^i 1 0 1 iz&M LXis < . ^- J* ft *d *i *>* HI *S 5 ft4 i: . 

t-r , B¥rara«R«mfE«s& 1 2 0 icfc^T, > t 'M 0 0 ^ie««i« 1 0 1 t>**>mm& 
«<ws^-(i^i Q (t)*ss*aj"t. f lt, ^H«i»»«**i5fiia5 1 2 0 a. c*nb*®u¥ 

fg 7 - «j i£J£& ir»c J: »)i^B8®»St«fiS^S^<I^X Q (l. t)Ic£J3L, > * 'J 1 0 0 <n 
leii^isi 1 0 2 lctefc>i-t4 (^tv^SI) . 
[ 0 0 2 4 ] 

ixic m^ftm^ i 3 o icfcv^T. > * o o <r>mm&}& 1 o 2 *»*>iffmja*»«« 

coS^-fl^Xg (I. T )*SB*Jii-r. C *>tfiJ<ofI^#8f SB 1 3 0 a. ft A ft L iS^f|-^X q (I 
. rl^SilktSS^I^^^ h *X(I. r ) = tX i ( I . t). - .X M (I. t)1 t IC 343£^^^*f 
(ICA) ^ilfflL. fflftft f «lcMffMWw#«frfllW(l) = [l»i (I) W M (i)] H (* H atf 

Y(l, t)=W(I) • X(l. t) - (5) 

t ^mjn^-4 (xf^s2) o saj s nfc#«*faiw(i) a > * 1 o o *>se«« 



^10 3 CftJW £ ft, ftMm^-< f V >i Yd. t ) = [Yj (I. t) , - . Y M (f. v )]^~&Wiffc~t %> ft 
«<i^Y p (I. t) (»e {1. . . .Ml) 10 7 ictettSft*. x^ t*S 2<0a**ffllco 

[ 0 0 2 5 ] 

ftlc. Bj&fi^jgiRg&l 4 0 Kftut* > * 'M 0 0>> 12 ft 4S $ 1 0 3 <b ftSMf ?'J W ( 
D^gcAtBL* *<A-tfMfc3#tTfll*>flJ * H *%IEiftffcL, * *> IE £ ft 3 ft 



-<n^*^7x?''j>rt5. f lt, B ftft-^HF^ l 4 o a, **>*5*7<7> 

ftWL^fsm tLX. >t 'J 1 0 0 *>E«4lt'J* 1 0 7 -9- B AM Y-| (|) (I. t ) 

t -e ft ic *t j& -t * m & -« 9 h >ih\ (|) (i) tzmfo® f mizmviL. > * 1 o o*>seit4fl 

ftS 1 1 1 e»at'* (Af '^S3) o £ft, #fl3!»"Ctt. *<7>fc#>-b> 
^TRfllSftS^^-^^^f&^W^i^-klt^T^K'flSl?* 0 . £ •blC'Ktlgi: LTtfflT 
*><E> (^SfiTtt**-*-*) ft-^BftMi: LTtttti^^. :^xf7^S3^)Hai:^ 

[ 0 0 2 6 ] 

jx ic is ja v * * > ran 5 o ic ft v* x . > * 1 o o 1 o 2ft^if 

wng*»««^fi^fi^x fl (i. T )*-^*aj l. , letenem 1 o 4 &»MY| ( ( ) (i. T ) 

iCxtRS-f £gJ&^ ? h *A| d)'(f ) *^ A tiS L\- Ctib^ffl^Tf PSliSS^x ^(1, r ) 
*£l£LT£tttt« 1 1 2 icteffl-t* 4 ) . ft** X t -v ^ S 4 tf>*&H ( m 

ISMIft&v ^SU 5 0 *>*&H) <?>mffl\z ouxatlt^. 

[ 0 0 2 7 ] 

)Xic . m mm&&^ ran 5 o \os^x . * * i ) 1 0 0 ^oieti^tHSi 1 0 7*^1 

fiflMJRSBl 4 0T-jgJR2ftfcBftfI^Y[ (( ) (I. t)^^^*L. fgttttfiS 1 1.2*»*> 
uf IS/aftSf^ * ^M(I.T)*^*tB-t. f LT, ^WJS&ftv f g&l 5 0 li» C tf> 

«f Mft&^ * ?Md. t ) % @ ft ft ^Y | ((.)(!. t ) ic iSffl L . B ft fi^Y| (|) ((. x ) 
-T £#j§fl^/£ft£ * 9 Lfcv A ? 5^11 B ft ft ^Y | t)^4^L« > t 'J 

1 0 0 *>B*Hltt 1 1 3 ic^lrti-^ (Af7^S5) . ftft. :^^^S 5 <0«lII<7> 
M ( B# H3 /SI ft $C -7 rgU 1 5 0 <oJt&H) icooT \t'&T&-f S. 

[ 0 0 2 8 ] 

Smic. 1 6 0 icfcv^T, >t'J 10 0 coieif $Rts5i 1 1 3 fSMIft 

&^&<7> ftft-tY| (i) ' (i. T)^gg*tH *fticsnf -j x«» (st 

IFT : Short-Time Inverse Fourier Tr ans form) 4 ir * Jfe L T Bf ffl««*> v x * Sftli B ft 
ft^y (t)*±^L. >f) 100 <50tem^ta!i 1 1 4 Ictefcfi-f h (^tv/S6) . 
[ 0 0 2 9 ] 

[xf'^S2 (fl^ftfltfi* 1 3 D*>»3) 

BU 7 IC C<D#IJtfOft^ftSlg&l 3 0 It. 3* £ l£ ?> ft #f (ICA) iCfcoT. jfeafl 

hJUXd. t ) = EX ! ( f . r).-.X M (f. T)] T ^*>MtfMW^ft'«fi : WW(l) = [W 1 (l) W 

M (l)] H t^itft^^ ^ K *Y(I. r) = [Y 1 (f. t). - .Y M (f. T)] T UimtJ (X-r-v_/S 
2) . £ /£ ft # #f (ICA) ti> ftM^ * H ^Yd. t) = [Y! d. r). --.Y M d, r)] T <7>£ 

^^^SvMc54^lc^S «k 7 icftdttf WW (I)'* SHS* SfSTI> 0 , ftf)T^'JXi,t 
LTli, TA. Hyvaerinen and J. Karhunen and E. 0 j a . 'Independent Component Anal j 
sis," J.ohn Wiley & Sons. 2 0 0 1 . ISBN 0-4 7 1-40540-XJ icifi* 3 ftT v> * <b *> 4 4r# * 
4tw4«a^$ftTv^. 4ft, 5*i:/^ftft^ (ICA) l±, '<7-H^<< tf-^xttfc* 

g ftft^^i ^ **jicftBittaiT# -ifafj»4'. 

[ 0 0 3 0 ] 

[x^ v -7-S 3 ( B ftft^M^fP 1 4 0 *>«ili) <o»«B3 

5*wlfiSftft*f (ICA) X-lt. ft^^>J*^14lc%B LX^ft hnftmt-ft 7 tztto. nhft 

sftfitfi^-Yp d. T)icawim^ff.w.tt* , *>-5. f^fmftSfcoTtaittj'fttft 

B ftft^jgJRSS 1 4 0 Til. WTlc^-r«LHlc J: ») . C<7>3§JR£ff 7 . 



6 tit," *¥*m\Z fcltS S 65 ft ^•ag^SP 1 4 0<?>«UI^»JNB*aiilfl"t*fc'*><^7 n-f 

WTTtt. w^H&VEI3 *fflv», a HS1I-^5BJR8& 1 4 0 <w JUL 11 <?) » «B % 

[ 0 0 3 1 ] 

t -r , jffiff hi a as as 1 4 1 ic^ut ; wftR«t > * •/ 1 0 0 <5oiett«*ss 1 0 3*^m 

W ( f ) - 1= [A ! (f) A M (I)] UzfzL. f) ?U A p ( I ) = [A 1 p ( I ) A Mp (I)] T ) -(6) 

::T\ (5). <7>M2]lC5t ( 6 ) t+^fc-fr* C i: lc J: *) Iff Hffi&R 

[R6] 

X(f,x) = Z5L 1 A p (f)Y p (f,x) -(7) 

C i: ib'T-S d <^A p (I) l*MJ&-< 9 > ^ i: tf*U * ft-? *Ub»&Jf v£R<D#fftft 
^■Yp.d. T )«tW"fE-rs. 3^ ( 6 ) cOek 7 ICS* $ ftfcSK-* * h *A P (I) tt > =E ') 1 0 
0 <n ifi««« 1 0 4 \z feft 5 ft * ( * t- v ■/ S 1 1 ) . • 
[ 0 0 3 2 ] 

iXk:. ?h^?7X7';> rgp 1 4 2 icfcuT. £T<7>^1£^ 9 V ^A p (l) (p=l 
M. 1=0. I s /L. l s (L-l)/L)*jE«flr**. znlE&itlt. « R fi -*f ilR * -b H 

[ 0 0 3 3 ] 

SK — tf> IE fcffc tt . ^ h 4 ^ 7 a ? > rgS 1 4 2 *>BlftRjEJaffcg& 142a (0 

3(b)) icfc^Tff fcllS. t**>^^ «l»RIE«rt:»"l 4 2 alcfcuT. > * 'J 10 

0 *>iB1i$flisS 1 0 4<£>3Sfifc^? h ^Ap(l) (p = l M. 1=1. I ,/L. - . 1 , (Lrl)/L) 

L. zn-b^iaftRlctfc^Lftv^ftRiE^fb^ * h *A P ' (DlCjE^fbLT >t'H00 
<7)IB««tt 1 0 5 \zfeMTZ (xf-v^Sl 2 ) . 3 ^iE^ftflSlft ^ * h * A. p (I 

)<7)^mA qp (i)«ic^f bfti (mma'&ft) . m-<r)iE&it\t. s^ni^^'j 

> rg& 1 4 2 <o ; >i U\Em.it& 142b (03 ( b ) ) lc v>T*f fcft * . "t£fc*> > > 
>i UiE%litW> 14 2b lefcoT . > t ') 1 0 0 wie«ia« 1 0 5 *r «b JSI ift R IE ? K 

*A,' (I)%0S*aj L , 3ti«b* J (3*>flOTtt 1 ) * i: SIE*ift:££'* * h 

iWA." ( I ) (c JEM itLX >t'J100 <^IB1*«*S 1 0 6 ic ( * t v t" S 1 3 ) . 

[ 0 0 3 4 ] 

'* K * wiE*fl:6***7 t * t , JXlc * ? * 7- 'J > 1 4 2 c (03 ( b ) ) C 
*?UT x lEMftS/a^ * h *A p ' ' (f) C J: oTM^tliMi^ * 9 * 7 C j (i e { 1 . . . . . Ml 
) %|a]£-r £ = Z<F>m<r>Mn. 9 7 x 9 >) > rgfc l4'2cCt»>T. > * 'J 1 0 0 

1 0 6 frhiE&itmJ&^t h ^A p ' ' (l)%^*ai Cil^^^ > ^ U T M 

iw^nycj(i=i m)^^b^l, &9 7 x ? c (^Ji^^ § ^ ' 

4>/D-< * h n ) ^ j nfn > * i o o <oiei«4aftS 109. 110 ic^s^-t s ( x 

f'^SM). =&fe^ 3<?5 9 7 x y > rii. «li tf . § ^ 7 x ^ C j^Si^ (iEMfb 

h * A v " (I) ) i:&?7X?Ci<7>-b> h° ^ K >? ji:<7)S<50 — ^ftU j^MIn U 
[R7] 

1-1 , "(8) 

U i =Z Av -(f) 6 ql A v ,, (f)-Tl i | 2 

%ft'hf6ffc-*-* 3 t *mm\z'n t>tih. C^ft/hMfttt. i?J^.tf. " R- 0. Duda. P. E. 



Hart, and D. G. Slork. Pattern Classification. Wiley I n t e r s c i enc e . 2nd edition. 
2 0 0 0. " & XT-MUZ *lTv>5k-means ^xy 1 ) > c k \z J: o T #jJH © \z ft 7 

[&8] 

Ti. = v (t)€Cl j- --(9) 

1 |lA v «(f)eC i Av"(f)/|C i | 

\z «* .oTH-S3.ii*. I Cj I t± ? 5 x ? C j tc is it * (IE#ift:5tJ&^ 9 h *A V " 

(f) ) <oSct*> »K II * II ? H * >* ^ ^T*>S. • 
[ 0 0 3 5 ] 

M<E<?> * ? * ? C jib'if'btt* , JXlc'^Kflffia 1 4 2 d ( 13 3 ( b ) ) \z is uT . 
i (S«^fcW(C"t* * ^ x ? fcjliRL . .-e^jgjR'ri* 1 (f) *>tU00 *>iett4fli£ 

^Ufrh5£*khnfzii^<F>m:fr )kfr&tx £ P/r £ <?> ^ ^ ^ ic j£ ffil L JS £ . IE*lfl:3 nfc 
? h 4. to* fl ^ U <T> ft ^ <?> fr\ztfiW Lfz9 => 9~kfci&-?Z> 7 \zft £>tlZ> <, LfrL 
, fUifitTli. 3 J: 7 4 ^ -r^u icJxb£$ * iHf o s #& L » z so £ 7 £#|l*tf 

t * f'l k <?)^Efiili. fl ilS "o -b > ^ 86 v^b k*§ < &£. 0J£13\ j£ 

526 * >i t? tt . ft^jb*B& klcJxtt-t-S -c k ic J: £ Jxtt %JH£ ftT to h~f . 

-b> *lcfiv*MB kUBgitlc&u&ttTIE&ft^TS » HHtlk * t"* k ^afeiHciiea 
ti?7^J«^g(*'hS < T§ '*»»Ttt-fe> 7-tcjevMI -f ^ gtoft^k-t-Sfctf) 
; 7>t^'J^v^7 x ? * B USUI ic l& -* * n^n LTM^-ttilJctv^C ktc&§ 
o 4tos CWUR#IB (^fv^Sl 5) wSiCov>Ttt^t«. 

[0036] ■ 

f icjrtf smJR'ltitBI (f) *»liiS 3 iis k . ^c. f tctottS B frMs o 1 

y. /j) (i. t) tzti\zi$m-t zm&-< 9 v (j) (i) t-zmn-tz- if« a 

jRgis- 1 4 3 icfcuT . > i 1 1 0 0 <wjE«-«« 1 1 1 fr<hmnmm\ (i)*R*ttS"t. * l 

T. 3glRSB 1 4 3 tt. c*>jgjR«#l (I) CjttJC"**a-«M*B ©ffi^-Yj (l) U. r ) k L 

tsS'H^m 1 0 7 *«b^*aj l > %n\zttm-t 9 b >ih\ ( f) 1 0 4 

frhffi&ltiL . ztih-&m&&t& 1 1 1 iz&m-tz (Af^S 1 6 ) . 

}X.lc. Af77'S12, 13 (06) ^lE&ffctfoM^/Kt-o 
[ 0 0 3 7 ] 

[xf -v 7*S 1 2 (m-^iE^fb) ^s^^ffl] 

07 (a) fl. x "T" "V 7* S 1 2 <^IE«ft«ia^SiHB%lftfl«-t * fc*>^ 7 a - * * - H 

* -f . ^IJ 13 1 7 0 (02) lc*sv>T'<?>-*plCl*ttAL» :ftt-<t>i.'J 1 
8 0 icteift-t* (Xf»^S2 1 ) . lUffl^ 1 7 0 ictov^T^ 7>-yalcltn 

AL, cn*-^^ 1 ) 180tc^lfl-t-5 (Afv/S22) . ic S « R IE % ffcSU 1 
4 2a ( 13 3 ( b ) ) ic to^T , >t'J100 tf> IB « US *S 1 0 8 frhmftn '<7>-?d 
, c , Q^gcAlU L. !B««i* 1 04*^Si'<n *Ap(l)^S*A, p (l)*^*aj L. 
-|>i')18 0* 4i 3'«7>-i'p, a f LT. cw«l«RjEftfl:a5 1 4 2 

a tt. ^ h 4Ap(l)^^*A gp (I)lc^L. 

[R9] 



t'LTK 1 ) 1 0 0 olefin 1 0 5 tc i" S (xf7^S23) . &£r. a r g l$m 
[ 0 0 3 8] 

9t fc -t" 5 6" * W W i" £ ( *t v 2 4). ::t- a = MT-£it*ui\ -fMSPff 1 7 0 « 

. a + i -smms * * «f./i <t ^ > - 9 q oft fc u , c > * 1 8 o icte^ l c 

xf7^S2 5) , xf7^'S2 3-N|f. a = MT*>ftli. (M8PfiPl 7 0 

tt. 3 «bic p =N*88fc't*»l5*»* J RIK't* ( v "*S 2 6 ) . 

C 3 T p = N T' % ft ti 1$ , UWffi 1 7 0 icfcuT s d + 1 tf> >H B *S * * *f /i '< 9 > - 
?D^)|!:L, Cti^-B^Mt'; 1 80 icM L(xf 7^S2 7 ) » * t v ~? S 

2 2 ^m-t. . P = NT**lU\ SiUM-l 7 0 tf , Xt y 7S 1 2 *>MUI*&7 $ 
i'(.^T';rS 1 2 (S-^E^ft) ^>S»i?)llilil!»b9) . 
[ 0 0 3 9 ] 

07 (b)U. *t -v 7*S 1 3 eo IE *t ft $a I! <7> f£ *ffl ^ M -r £ tzdb<r>v a - + - h f 

fife -<E> o 

*i\ (HI IP SB 1 7 0 \zii^X^<y > - 9 p Ic 1 4ftAU :nt-^> ^ 'J 1 8.0 icte 
Ifl-T 5 (xf : v^S 3 1 ) . )Xlc . ) >i UiEtfUtffi 14 2b lefcoT » t * >) 1 0 0 <»W. 

+m 4^ tsX i o 5 frh m : k » je m. it ^ H'U P ' (i)^&s^A qp * (i)*sg*ai l » 

[S10] 



Ap'Cf^^/ZjilCApqXf)) 2 -(11) 



SST S * fr o T . JSI»»jEiftffc-« ? h ^-A p * (Do ; * A || Ap ' (f)ll*^*>» raftRiEffi. 
{fc-< * h ^A p ' U^cd ) >l U || A p ' (l)||t-^>t'i 1 8 0 ttt^i" * ( At -v 7' 

5 3 2 ) . 

[ 0 0 4 0 ] 

tfUC ; ^AiEJaftgU 1 4 2 b icfcuT. -Bf > * 'M 8 0 h m&&iE ffi.it -< ? > * 

Ap * (i)^yf^ ; * a ii Ap * (i) II ^m^& l, . 

Ap" (l)=Ap ' (D/ll Ap ' (I) II - (12) 
(DffiW&ft o TiE^ftS^^ 9 V >\> Ap" (I) eft* > * 'M 0 0tf>ifi««fii 1 0 

6 Ict&Wt* (xf ^S33) . 1 7 0 icfcoT. -uf > * -J 1 8 0 ic 
ft ft 3 ttfc'<9 > - 9 p fc'p =N * » t g * flW * ( v 3 4 ) . C 

p = N?4i+nu. supsb i 7 o is. p + 1 o^m^m^sf rz***^ >- * p^it 

Cti^-SM^M 1 8 0 i c L ( X t- v -f S 3 5 ) , AT77-S32 o «LH ic f% "t . - 
p =NT*>tlli. SiJiJgB 1 7 0 It. v^Sl 3«>|i9*»7Slf4. ^rfc. IEM 
* h ^ Ap" (I) * 9 x 9 £ ff$ >£ i" -5 i! Eb ic ov^T tt^tE"t 6 (^fv^Sl 3 

:^>j: 7 ic±^3 tifeiE^fb^/S- 4 H ^A p " (I) it. ffl &R ic fan -it i 1 . <i-f8R*>& 

Eo^lcfe^-t-5 ^ ^ K * i: Sr-6. ^0,1§*. C OjEMffc^Ift -< ^ h * A p " (I) \t 9 .9 X 
[ 0 0 4 1 ] 

[iE^ftSlS^ ^ h ^A p " (I) ib*^ 5 x 9 £fl2»£-f -5*1 



[SI 1] 



<Kf) 



h ak(f) = : T iZ exp[-j27tfc- 1 (d qk -d Qk )] 



l qk 



(13) 



l qk 



<30 gi m X- 3h 9 , £fc> Ml/d qk l4, ?§fitd q k lc J: oTft* 9 . S5£ (d, k -d Qk ) /c tt , 
[ 0 0 4 2 ] 

A p (l) = e p • H k (I) . A„(l) = e , • H qk (l) - (14) 

ZZT-. e p ti * *r- ') > tt*-lfc*£l&-* S Safe * # 7 (iT-£> 9 . i. ? k q 6* 

4 § 51 864* 6* NR co # £ ft * ft 'm L T v ^£ o 
[ 0 0 4 3 ] 

' 5* ( 1 3 1) t ( 1 4 ) * 7$ ( 1 0 ) t ( 1 2 ) \z ft A-r * i: , 
[St 1 2 ] 



A qp "(f)=^exp 



d qk D 



.71 (dqk _ ^Qk) 



(15) 



fc«r*. :^*»*)^^«J:^i:. lE&ftaSJft^ f h ^A p " (l)^>-#B*A,p" (I) 
£-< * h >i/A p ".(()£ ?5^?')>ft*i> BIP MfflK w cWPB-t* ? ^ a ? 6<ff$ 
[ 0 0 4 4 ] 

tfi*. t^^^> HtiEL/i^ (2) tc^£ n4i»ii»i^i , ^ > Bs**fcmL 

[St 1 33 

h qk (f) = exp[-j2Jifc- 1 (d qk -d Qk )] -(16) 

kSr*. fU^(16) M14)t«(10) k (12) left At* k. 
[St 1 4 ] 



if 



qp 



(0 = 



1 



exp 



,.7c( dqk-d Qk ) 
d 



" J 2 



(17) 



t *S. Z<r>M£i>. jEfcffcSJfc-* * h *A p " H)^§SiA y " (1)14. «*« f * «■ 
&:£T£> 9 . fl^-ilSk k-b>^ j tf)fil<n Alcft# LTv^. 
[ 0 0 4 5 ] 

[St 1 5 ] 

h qk (f) = exp[-j27ifc- 1 ||SE q -SE Q ||cos0 k qQ ] -(18 

SE fl &VSE Q l4-fe> * q . Q^ttlt^n *TftS. I; £ 0 k 1 Q l4 . 



-b>-*a, Q£*g£it/$fc. -b>-tq, Q 60 4"l>,«£ fc ft ^3$ k £ * *S ^ ift m t . TJ&i-ft 

* LT* 5* '< 1 8) t (14)^^(10) J: (12). icRAtS i: 

[816] 



If 



qp 



(f) = 



1 



exp 



.nllSEq-SEQ ||cos0 k qQ 



-Jr 



(19) 



U5. C60J§£-*,. iEftfcafiE-* * h *A p " (O^^flAdp" (f) 12. mfcWttfr^tt 
n±LX'$>*) . fl^ilSk'fc -fe>"t j 60<j/g60 A.lctfcfp LToS. 

*fc. '5$ (1 5 ) v ^ (1 0 ) \z fcltS ><7 - ? d60fil2. d> d mai /2 T'J) 
KH'1U< ( d Bax tt5lfSAQ p (I). left -fe> ■* Q ffe^ -fe ^ ^ t 60fi*g§ 
HI d m9T **i*-r -5. ) . J:1ffli<fld^d I n n TJ>5:l:li 1 SIL<« 2>blCcJ: , )$? 



ma x 

* L < 12 d= d maj[ T-£>S C t ft* 



[ 0 0 4 6 ] 

0 9 S^i 1 0 12. 9 d^60lE$.ffcgJ&-< 7 H >kd 



HA qp " (1) b*<r>mn ar 



g [A qp " (1)] k«oB8#*lftiW-t*fc«>^>«^ 3 F®H"^*>*. **** Z ft >b lc fe It S tl $* 12 



14 £ Sllffl 12 Hfffl £ ^ L T us . 
0 9(a) 12 d mai /2 ^d60jf£-lc felts 



! 3 Pffi0T-£>S. C c T-±ai60d maj 60S 



J: 0 . HM(T> q^ Vklc^Ld flk -dQ k 60^Wfti2d max WTi: &S. * o X d ma ,/ 2 ^ d60 
(jt/2) • (d qk -d Qk )/d^-7r.. (tt/2) • (d qk -d Qk ) /d> ?r i: fifc 9 » S . 5* 
(15) tlSAqp' ' (i)60«S£ arg.[A qp " (I)] 12. 3 6 0 * % IS £ S a [ < a r g [A, p " ( I ) ] 

^ « 2 (« 1^-1 80° « 2^ 180* ) ^iEH lc ^^^ s5rlg,|4 ^*^° *<r>tz*>. PtfcSIE 
fcfl:£lS~** h^«>B*A,," Cl)^>«ft RrfiEtt*** ^ . iuILf^ 7 x ? -J > 

ricfeut. S&SlE#Hb 



J& ? h- >i A p " ( 1 ) £ lei £ nx?C?7Xy 'J > rut 



* 7 5j-ft61±it>*£>S. J; oT, 

s s ib si ic w ic -r s IE *a ft 

^di:LT^IS3Sl2&o 0 
[ 0 0 4 7 ] 



d>d Itn /2ti)5:t Lv\ Ljb>L..C60«!?|60 



9 v >i a„ " [\) <» *t y -r >i frftte l 4u * <o ti d max / 2 



9 (b) 12 d max /2 < d< d ma x 60it 3"lc fett S *S lfiilT'l>5. 3 60i§ 



max 



a 



7T 



< (tt/2) • (d Qk -d Qk )/d<-7r/2. k/2< ( jt/2) • U ak -d Qk )/d< k t f£ *) % S . *60*Sm 
. 3* (1 5 ) 7*3 nsA„p" [\)<r>mft arg [A qp " (I)] 12, 0 ( <arg tA qp ' ' (I)] < P i (-\ 

80' <(91<-90' .90* O2<180* ) (©aH^****^******' — 180 

• <arg[A q p ,, (l)]<- 90 ' ^90* < ar « 'A qp " (I)] < m * 60iEBlcfeuT. gfcSJaft 
RJEjaft" 4 * h 'uS^rl60ffi!ft60i£60igftin;:ffo. ctitbcolU&^iE^fb^^ h ^SSSSW 
60 6* m tiffin L #u c i: 0 7 S. ztil2. U tz 9 ? * 9 >) > rtoJfS^^ i& T 
$ -fr S- 5T ffitt 6» *> S . «fc o T d > duajT^S C ft» * '•) S * L v^. 
[ 0 0 4 8 ] 

0 10 ( a ) 12 d= d mai <OJf^lc feltS SififiSTi *) . 0 1 0 ( b ) 12 d > d.„ ai 
6Oli^lcfeitsM^¥®0T-*S. ::Td> d maj 60li^, -k/2<(k/2) • (d qk -d Qk )/ 
d< 0, 0< (tt/2) • (d qk -d 0k )/d< 7r/2tflX •) #S. ^60^5^. 3^ (1 5 ) nsA, p ' 
' [\)<r>mft arg [A qp " (I)] 12. 0 10 ( b ) IC^^T J: 7 ic. y , < a r g [A q p ' ' ( I) ] < r 2 ( -9 
0* <rl< 0' . 0* < r 2< 90* ) 60iGB»^^*° * L T * d *** « < 4 ft ttft * H 
ir-e60^%iEffll2 5* < 4 o Tu§ . ^ IBffilc 9 5 ^ 9 ft^gft U T o < . c til2 . BuiE U 

[ 0 0 4 9 ] 



ZtiicJi-L. d = d ma! T-*>S 



□ 



-jr/2'< (tt/2) • (d qk -d Qk )/d<0. 0< Ik/2) • (d q 
k -d Qk )/d^ n/2tl$.*) -e^o^m. 5^ (1 5) X-mZ tlSA qp " (f)<wfift arg [A qp " ' ( 

I)] 12 0 1 0 ( a ) ic^i-.* 7 Ic-tt/2< arg U qp " (I)] < ^r/2^ sb ra ic ^ ffi S . C 60 - 



fil ifc 8t IE ft "* 9 V >i<r)mmffl\z}srt-?>mft<r)%<7>i$1fl\zttLX . * ii <b <r> g§ 8ft t £ 
HifflD-tS.i: o 7 If^ifHoo, T-§ -6 /S It E u IB H IC ? 7 X 7 ttS C t *>* 

T§-5o -e<7>*SJH. — JftfiSk:*7*7'J> 7 <r> U j£ £ fa J: £ ib*T§ 6 (lE&ftg 

? S ju Ap" (I) 6* * 7 x ?tMt4Hi«lili^i3 ►) ) . 
[ 0 0 5 0 ] 

iBftit^nmn^m (xf7^s i 5 ) nnmi 

3? 1 <O0Jli. ftt^«C**<|N3u * 7 x 7 £ a H&MlcttJfc-** ? 7 X 7 t LTURt^ 
3<7>Jf£-. i-f #1R*J£S& 1 4 2 d (0 3 ( b ) ) fcuT, > * 'I 1 0 0 ^ifi'H^teK 1 

09^<b?7^?Cj (ie{i mi ) ^mm^r zmm^ffiA-ibL . $ <b ic._iBii«« 1 o 

6 . 1 1 0 * ft IE fll ffc£J£-< * h*A,"(l)eCj*W-b>ha'i h' n j£gc* 

S^-o f U> 1 4 2 dttx §i lcov^T> 5$ ( 8 ) <r> J; 7 CUj*#*K C j lc 

BJ^SgSfc (ER-ftXJs"? h*A v " (f)) <r>®-***?y V ~t Z> Z tic * •) I Cj I 
. * 7 A 7 C j^fl-ltUj/ICi LT-l? > * 'J 1 8 0 izt&M-tZ. f l/t > 7>M£ 

g&l 4 2 d li. 3«-f 180 lcte*fi3 ti/z^fCUj/ICj I 6» ■bft/Jx'fir «b<o*3BlR L 

. f nicjttpe-t ? 7 x 7 * 7 x.? juris* 

i =a r gmi n j Uj/lCj I - (20) 

1 8 0 ic teiW "T -5 (xf 7^S4 1 ) . & *? , 5* (20) lc a It £ a r gm 

i n j * li . * "£ ft 'Mc £ i if. nfc & . 

[ 0 0 5 1 ] 

JXC „ ftJilSE 17 0(02)1: fcuT , >< 7 > - 7 f lc 0 £ft A L . 3 ft* — iX > * 

1 8 0C»«t* (Xf V/S'4 2) . v 

}Xlc » frft¥U£gE 1 4 2 d li » — ■¥ > * 'J 1 80ft>^7^? t £trc^£ii L » 

> t 'M 0 0<7>t£feffii& 1 1 0 frh 9 7 X 7jiiR'|f* t C W (5 "t 6 -fe ■> ho -( H , £Sc 

AtiJ-T. Jfc, ^tlJ^l 4 2 dli> > * 1 0 0 <r>mm^ 1 0 6 frhJE%0££J&^ 
> h *A p " (I) (pe {1 IH)*«»ai"t. f U, ftJKfUJEai 4 2 dtt. Blfc8cl« 

I (I) =ar gmi n p II A p " (I)- v t II 2 ™ (21) 

* u ta l . ieii«iss i i i ttM -r * ( x t -y 7- s 4 3 ) . 

[ 0 0 5 2 ] 

#CIC . frJPgfc 1 7 0 lefc v^T % -^>t'J 1 8 0 )b- «b 7 > - 9 f -$:m& Jti L . I=(L-1 

) • l S /L 5 Br** (^tv^S4 4 ) . ::fl = (H) • I s /LT-5rl+nii> 

mw& i 7 o Z0>><? *-9 \\zi s /L*fiaWLrzi&*ffirz%\ t ux-m > * y 1 so 

icfelfl L (Af';7 , S45) . -v 7" S 4 3 lc£-T. -77 . l=(L-l) • I S /LT«> 

tlli. ^JPgB 1 7 0 li> Xfi/^Sl 5W«H1*^7 3 
. ^7X9 tf>ag#^HE 2 : 

Iff 2 <7>#Jli. ^ tifc L § vM6«fe *) *>ftWtli*'b3^ 9 ? * 9 *Et3G*?lzttf&* 

lcSo*#^^^n-5<iT-*> •? , ^HUlC^t'J 1 OOlclS^lLTfc^^cOT-^S. 
[ 0 0 5 3 ] 

Cc^ii^-. Xf v7S4 1 (08) cr)%im<nf%t> 9 IC . ^m^JSgP 1 4 2 d iCfc^T . 
t-f§^7^5'(7)^i(Ui/lC i l^ft^<^M^#^"7 T ^^ , >X^lCcko-C^-MMaXvMJ^|iMlc 

f LX, ^m^J^gP 1 4 2 dtt, >t-M00 \z&tb2 tifz L S.v^«*K* 
9 . ^mUj/lCj |6*L S vMt J: n 'J^£ <^*^7 x ?^iiKL . mnttz 

ttj&-r i * * 7 a 9^iRi«^ t uT-t >fj i 8 o icfe*ft-r s. ftiw^ii, 
^ 7 x 9 <r>mn^ in i t is] tt t * . 

^7X? iOjgK^HI 3 : 



i^<b 3 S @ iC^iCJb^J^ ? 7 X 7 £T*) £ @ ft f! ^ IC -f £ ? 7 X 9 £ LT3iJRi-& 
=t <n X' 3h £ . 
[ 0 0 5 4 ] 

|f§?7 A ^.eo^KU j/lC j I?: &*a<7)3£ UWz. t >i zt 'J Xu \z <fc o T # IK s£ v Mi & IK lc 

ssac^mi)i/iCji!b*^5v^ ^ x ? £-?*mnL. mn^tz 1 7 * yic *t is * , m 

iRif;?n? tc js -t £ i £ ? 7 x ?iijR'tii3 1 * L-c-fl > * v 1 8 0 \zi&m-r 

? 7 x ? ^MjR^IK 1 <r>fit> *) ic^-ic^/Jx^ $ fc*2 S § W&<7> o -f ti * ? * 

^ }I ffl L T i u (^f^S 1 5 <nW.Wf&t> -y 7" S 3 tf>HHI ( B £Kt^iim& 

1 4 0 <7)MM) <r>W-m<7>W.W1&£> *) ) o 
[ 0 0 5 5 ] 

[ uf fi3 MI & & v xaf y ?B 1 5 0 co^ii (xf ^S4, S 5 ) n&Ml 

}XlC. Ifif f^/H^StV X^r> rgfi 1 5 0 <7> *& II IC O V * T Ift «! S . BU J£ <0 * 7 (C , Bffflffi 

•M7X^f> rgpi 5 Oliv B ffMt^ifURSU 4 0 *i£ B M^Y| (|) (I., t ) re 

$ h\zmB~tZ> ^^Tl>5. WTT-li£i\ fir-tf !©<i^Y| (i) ( 

HUiE L ( 5 ) * B ® it^<r> & \z m L T S < i: . 
Yi( ( ) (f. t)=Wi ( () H (I) • X(l, t) - (22) 
tttZ, Zfz. Zil\Zj$ (4) 1tiX\LT®fo$l ftflSlTf <t> 

[0056]. 
IS17] 

Y I (r) = W I H .H 1 -S I (r)+i;w I H -H k -S k (r) -(23) 

VIST'S -5, *t LN <MT*£>*Ui. & £ ft ft tff (1CA) lc * 0 ; W) H • H k = 0, Vke{2. 
. .N}*®^* 7 &W|£t3:£-t-S c i: fcM^T&S. -e<?>^^. (23) ^m-Jlli 
0IC&£. Li s L, J: fl^fS«N.**-b>^»M J: ») t^v^^ttt. WjH • H k 

=M. Vfce K h k E (2 N} t>*WtE LTIS7. ^<oi§i!r. B ftJ MY | (I) li ^<&W 

[& 18] 
[ 0 0 5 7 ] 

Bf M ^gg 1 5 0<oB£HJ, c<7) B ©fl^-Y| ((. t )<0^<&^&55S/£fr£ 

fflJJI L . BfrHt^Yid.-r)*') ^§ft^8@A£#*> , ^&^" 7 x ?5&IIB M^Y| ' (t. 

15 1 (0 4) icfc^T. ^§ff^8©/£#^1r^£Bf *u ^ I" ' C ^ L 

NfW^iftSt^ ^ 0 $M(I. t)< 1 HT, v rgp 1 5 2 ici?u 

Y| (,) ' (I. t )=M(f. t) • Y| (j) (I. t ) - (24) 
ic^oT 7X^f> r^iJI^^f ^ . vx f iftilB faMY| (|) ' (I. T)*tH7l-tS. WT. - 



<r> ff B \z o T 18. m "t £ . 
[0058] 

[Xf 7^S4 (vx?4fiXgn 5 i) ^san^iii] 
0 1 lli> (3 5 kite it* *t v 4 !¥ flu % Si UJJ htzib<r>y n - * *- h 
JUT. 3fl)0fc04 k*IBv>, Xf 7 7'S4 (vx ?£/£g|U 5 1 ) <7>$aif 

cco#iJ<7>vx ?±>£g& l 5 1 li, ^pBa^lift«««^a^ii^'< * h *X.(I. T)*Sfeft 
[0059]. 

f <r>tzib\z . fifefl:tfW^^fiSl 5 1 alc^ut. if fl^X, (I 

, T )*fflu. i&i=Hf^ * h *xu. T)*efeftSHiic^-tafefl:ffWV(i)«*^-r* ( 

*t v "TS 5 1 ) . 3 co 0j co if □ » fifefbtf JU±«Rfil5 151ali, > * 'J 1 o o <oie«« 
1SS 1 0 2 ^'bS^fi¥X Q (l. r )*Wtfrlti L, R(f)=<X(l. r) ' • X(l. r ) H > T k Lfc*^lc*J 
lt*V(f)=R(l)-'/ 2 *efefc^f5iJV(l) k LTlHl L x dttfc i2tt«« 1 1 2 lc 1£ £ . 

. <*> li * h n> *^£Bf fSJ^ia L fc ^ 9 b * H ti *<o^i?l5^$:f£E£ 

rniiL, r- t i/2u, v(i) -Rd) - v (f ) h=i (lamafffl) iafc-ttfw***^*. 

. afeft#J0V(I-)*Saj't*n^l!9<r^ai: LT, R (I) *atr«^WR (I) =E (I) • D (I) ■ 

E(I) H (E(l)li^ - * tfW» -D(l)ttitftffW) L- . V ( t ) =D ( f ) - i/ 2 • E(l) H ^«m^^f 7 

**** D(IP 1/2 ti. *tftffWD(l)«ftB*«>(-l/2)£Lfc*tfcfTMfc 

[ 0 0 6 0 ] 

t ) £ S feffc^lc^ft LfcefefbiS^fl^^ > h *Z(I. t) i:. SJ&-« f K 'UA| (f) (I)* 
Sfefb^^ic^ft Lf_efefb^tR-< *h*B|('|){l)fc*£aSi"* (^t*^S52) . 3 
<7>0!l<oJ9^ $i*afeft;^ 15 1b lefcuT. 'MOO 0)15 1 0 2 *>><b 

^X 0 (l. r)*. E*«ft* 1 1 1 -b a flS-Tl-^-Yi (i) (I. r)£*tfc-f 9 V »,h\ (i) (I 

)*» ie««isii i 2fc^afEifl:tf-iuv(i)**n-€'*ia*iii"t. f ut. efefbsn 5 1 

b li . 

zd, T )=v(f) • x(f. r )*>*si= * 1 'Bfefca^flJ*-* fh^z(i.T)*Jtaju. B| (d (i) 

=V(f) -Ajd) {\)<r>ffiU\z* *) G^itmiB-<9 b ^B| ( ( ) (D^IJU L- Z*L*>*>* y 1 

o o *>fai*4iiJa i i 2 icteifo-*-*. • 

[ 0 0 6 1 ] 

}Klc. ftl^H-S:^ 1 5 1 c icfcuT. Bfefb&^ft^ * h *Z(I. t) i: afeffc*^^ 

^ h n,B| (i) (i) fc'^ft-tft* e i (f) (i- T)*^n«assc*ic«ai-*-* (^v^ss 3 ) 

. c co fl <n m £ s if^SIHas 15 1c icfcuT . > * M 10 0 1 1 2 

HJ$ffSpP151ciiN 

a I (() (I. r)=C0S-l(|B, (|) H (D • Zd. r) 1/ II B| (,) (I) II • II Z(I.-r) II ) - (25) 

60 ffi % \z x *) . §nfi§m»&*° v h jcitLT^ita i (o (f. T)£Stu t, lem^M i 1 

2 IcteHi-*-*. ^fc. ^ (25) icfctt-S I * I \t-< 9 b >i * (F> i&tt ii.* MM L . II * II 
[0062]' 

ixic m&fts« i 5 i d\za^x. n&e i (i) (i. T)itmmt-?zm®.T'f>2>mmm 
icis » $ -t. * * 'J i o o coieif i o 8 7>-Ht> lenii 

is* 1 1 2 i^fl-Sfl (I. t)*C *ii-?ftJ:*C-t. f Lt> ra^^KSP 1 5 1 d li , 

a x t -f V 9 ffl g( 



M(0 (I. x )) = 1 /(1 + eS ' d' t )- 0 T)) ... (. 26 ) 

fti#"m»ft«v* *MU. r)^feMkil§«*ft^tS^7 >- 012 (a 

) lc , -»«*>$5R>< => > - ?0 T , g IC ft L (26) icfto TSItti $ *l fc ^ ffl Ml ft 

R7^?ll(l,T)t#l*t6. w«Bici«*f«):7lc, ^ > - 7 0 T 6*'Jn 2 u is ir 

, if^l5iftf(vA^M([.T))!? , ^§ i 5rft(-^^JT-ttl)^tS^^)b^<'5r^. :Jitt 

ss$c<?>-70 t *>*/Mu« ^«Laafiffi^Y|'(f.) * (i. r ) ic *s?¥ •& #j § -ft 

kv^fcfliraicsni. Witt, #j»*I^*B fell^f » 0 t* 

£ < -f i> « ir 5 ^ — ^ # >i J -i * (musical noise) friz § < SI.. * fz . >< ? > 

-?g < ft £ « t^mWR»"^ ^ *M(f. t )*>fefl2 S ft ( z<r>mT'\t 1 ) 6» 

<b 'h 5 S ft ( c tf> T- tt 0 ) ^<7>M&) it MM ic ft -5 . ? # 5 £ it v x ? g 

fofl^Yj (J) 1 (f. t ) £BfiF-*6tt#te^l«a*««?>-t . v x Kjfl^Yj (|) ' (I. t ) 

%i«k'5r1i^t-t*fc«)ictt3ia^ i 5 >- ? «*'J^ < Bf IB JS ife » "=? * ?M(l, t)<7) 

[ 0 0 6 3 ] 

ftij. d il <b <£> #§ $C ' < 7 > — ? 9 j < g fcBISSScSKiSS LTfe < i^i LT^ 
* fc , 3 «b IC SIR '< 7 > - 9 a ^ $ A L . ay'Xf rv?lt 

M(0 (I. r))=a/(l + e« * (a (l ' ^)-^ T )) . - (27) 
^^BSH^^x ?M,(f. t) t LTl ckv^„ 3«blc, ft Jg 0 | (|) (I. t ) 6*0 icjfiu^JaUc 
fcuT:fc§ ft fli * fl89|(|)(l.t) ft«i*lcfcv>T'jN2 ft(i£f$&O<M(0 

(T. r))< 1 tf> IH & T *> *H£\ A<wBI»*i^"IBBI*Rvx. * M(l, dtUffloTU^ ( 

xf7^S4 x 15 1) <7>«til<7>i¥ifH<7>i&Bfl&h *> ) . 

[ 0 0 6 4 ] 

[Xf v -7S 5 (vXJr>nn 5 2) <?> % H ^ H HO ] 

1 5 2 14 . > t 1 1 0 0 1 1 1 H IBMYi (f) (I. t ) * » 

IB««« 1 1 2 S^MIM^ *M(I. T)***i**iK*aj-*. * IT- ^x*> r 

9 1.5 2 14 » 

Y| (|) ' (I, r )=M(f. t ) • Y| (|) (I. t ) - (28) 

1 1 3 icteSfl-t-S ( Zt v- fS 5 ( v rS5 1 5 2) ^)«La<«ff»^KiWtt*> *) ) . 

[ 0 0 6 5 ] 

JXtc. ±i£ L Bf ffl H ftS( * * M ( I . THcJc-g.vx^riO^jJIUco v^c iiB^ § . 
Mffl«> ^ttft'SS < . M*S k (l. t ) ib*4fn icfi < ft * HT flBtt R o 4 ^ . ^ ( 

4 ) ttx 

[SI 9 ] 

X(f,r) «H k (f)S k (f,r) ,ke {1,...,N} - (29) 

kLTfiiK^ni. fttev it ( 2 9 ) lc*>t+£ k tt Sff^ffltic jhtP&"t * ^^T*> 0 . M 

[S2 0] 

Z(f ,r) * V(f )H I(f) (f ) -S I(f) (f ,r) « V(f ) • A I(f) (f ) • Y I(f) (f ,r) 

-6, ;:T\ Y| ([) (I. x ) \t * * ? fftT*>^> . $ fcs «k "5 ic Qfeft^lS 

-«^h*B|(|)(l)tt^ 

6 | ( | ) (l)=V(f) • A| (|) (1) - (30) 

T-*>-5o W±=k > ), @ to fl ft* nt — r ^ t- -f T^vMi^ttlcjffioBfffl/qlift&tei! (I. t )t 



i . t ) a o c < # s c i: s . fit, bo jge<?) j: 7 c i^p ra bi »a ^? ^ i' m ( i . t ) a x 

fl« 0 | (|) (f- t ) 6*0 KfiuttfiilcfcoT** 4ll*Jli»fft4. £oT. Ifnji0&& 
7X?||(|,t)IJ, S fofl^f^nfl-T ^ T.-f 7sXv>tt"*;rifcHv»if HJHjRR-fiH (I. t )lc 
Ult -5 S S5if^Yi (|) (I. t )* v x fif3fl^Y| (|) , U.r)i:LTttaj-** , b*>fcv* 

(5^ (28) #sa) . 

[ 0 0 6 6 1 

Ml- I (f)=l k ifufcjg^.. S ffH! ^ fc* % kT * .t- i t* t- 4 u b# IS] Ml & B (I. 
[R2 1 ] 

Z(f,r)*ZjL 2 V(f)H k (f).S k (f,T) -(31) 
a feffcSHB?*)-* f h ^v(i) • Hj ([) v(i) • H k (i)iiIvMci$t4. 5$ ( 

r~N >Mi't » efefts/&^ f h (i) (i (i) =1 ) a, a teMJa**)-* * h *vti) • h 

2 (I) Yd) • H k (l) fc a**v*fcJ£*Jfoffil»l*>**>S. ki±«k 0 » afoft^fr'Jftkr ? 

t -i -7?4ui¥ffiiraftR&H d. t )T-a . H 0 id) d > t) 4M£tf£ C k **5^*» 

s. fit, itmjsftR-***ii(i. r)tf. »«e Kf) (i. T)**o*»*»itnfc«i*ic4sv^ 

g ttft^-Yi (( ) d, r)*^^ f fiSffi^Yj (|)' (I. tlHifltS^tu 

£-5 (5* (28) #"H) . 

[0067] . 

I) d. t ) lc5$f?^£#jgft^f£#* * *> -JIffliEE-f C k 

£*>i¥ffl/gfe8c-7 a* ^F^#^4 k *1±£ftoft-f left L 

-e *# ic * & ? *> * . xtt^ft^a-s-* a ©ft^Jt>*r ? ? < -rx'Sy^mmn^^nm. 

. Ill 2 (b) cn^ilz. **flHBffl«ftfSLH (I.-t)Ic4?^T B ( I d)=l k "* 

*) tc *t ffi i- -5 -< n^v(i) • H| (\)<r>t&Liz. WJfc* n^tsvd) - H 2 (f)., 

V(f) • 1^(1) 3 k IC 4*. 3 ^ij 60 Jf a . Bfefbia^-fi^-^ ^ n ^zd. T )a. 

[12 2] 

Z(f,r)«ZL v ( f )H k (f)S k (f,r) -(32) 

USfcft, SfeM^ff^ ^ * h *Z(f. t) k 6fert:£<&^ * h (|) (!) k i^jrtft 
«E& | (f) (I. t) t 0 *»*>«*IT L * -5 . cnttllBflffc'T^f^ -/T&SHfRBftlfcRte 
l(f, T )*>{f v x ?*aH@©fi^Y| (|) ' (I. rlli^illTLi 7HT6&tt& , *>* - k 

^ ^ _i_ ^. lc § fcu^'<-^ttVffi<. a fiQ -n ^ 6* t * t -f 7 r t 3h z> m m m & 

SfiKI, T )icft!>^mi«:fr^#£ft&ttvETcfcoT ! b . (29) *>£<H*»Jfctt« 

id)d- rift'Oicfiox 6^t-*>s. iH^tf. a M-t^ >< 7 -&mm 

a*?<n,<n -\zlt^ + ft\~*Z^M&W*-te& (3 2) lcfct**JfiM-»ftf>3F-5-«a© < 
4 •) . fifefbS^fl^^ 9 h *Z(I. r ) k fififtSlS^ f K ^ B| (|) (I) k 6*4-rftS0 i (I 

) d. T ) t o icffio* < . znttgfi<i^»*T^T-»-^T*)*i^i5Ja«»fiB(i.T)^<g^ 
iie 05 ^-^y | (j) * d. t ) icfsjt^^-t i>mm^E^f^9fknnm ic<& < ?§s: k*«m u 



[ 0 0 6 8 ] 

( m 2 <r>m.n<r>w*i&) 

j&tf>**>*& 1 <?>IIJfe^0fl8i:ffl3i-t*. «TTH, 3? 1 ^ tfc *> A3 JB i: *> ffl 8 * 4"C> lc 

m i 3 at, cpuio (mi) \z m ^ t* m -t ° ?^ ut)*m&&%.nz z t\z & o 
n^^mmizisa- ^it^^mmm. 2oo^/b^ 0 tf> #j ^ t- » 

[ 0 0 6 9 ] 

EI 1 3 icflj^-ts <k 7 lc *Mm<r>1$^1&&mW. 2 0 0 fiofl^tttii^a 1 l:^>«3t^tt 
. >t'J 1 0 0tE1i««l 12. 1 1 3 *#L£i>j£u &Vi#lfflJa ^SH 

< 51111 > 

ftlc. #0flgfc:toW-*<I^fctiiiJ^iE 2 0 0 <?> M tc o T WIW "t * . 

El 1 4 tt, *fl^flg»cteltifi^J*iH^g 2 0 0 «HI * Sft W -f' * fc*><7> 7 n - * * - h 

[ 0 0 7 0 ] 

i <r>mn<nr*mtmft\z. mmm^^t^m^i 2 o\za^x . >^-jio 

0 1 0 1 **<blf H«J**>»£Mx,U)*R*Hi-f . L- t » npw 

£«S5 12011. cft<b£*sBf p^7- «j x $ » <r ir ic * 0 nfW.JBftR ft ^X q (I 

, t ) ic L . 1 00 <7>IB«1S ffi 1 0 2 £ tetti" * ( * t -y I S 6 1 ) . 

YK\z. it*rftffi.ffl> 1 3 0 CtouT. >t'J 1 00 IB1* 1fl US 1 0 2 b# IB JB ifc Sf 18 *S 

<7)«^-^^x q (i. ri^^^aii-c c^#ij^-fi^#$£g& i 3 o tt,'RAasLfc«£-Mx,(i 

, rl^SlttSl^ilf^ * h *X(I, r) = tX 1 (f. t). - .X M (I. t)] T IC a^r«^*«f 

( ica) l. ratesc i m\zMiTMm<7>ftMftm(\) = W\ (i) w M (m H c*wt 

f^S62) . ft to. »ai 3 ftfc#*frMlHf) tt^'J 1 00 tf5ie««« 1 0 3 Ic*S*fi 
$ ft. #ttfl^ f h *Y(f. r ) = tY, (I, t ). - . Yy (f . r ) 1 T * * ^ it ^ Y p ( I . r) ( 

pe(l,.. .Il}).tt£1£«tt 1 0 7i:M$ti5. 
[ 0 0 7 1 ] 

mz. a^fi^siRgp i 4 o ictov^T. > * .y i o o <wieit«« i o 3 *»«b^«tf aiw( 

#St£Jt£li: L T . H'JIOO <?>lB1i«« 1 0 7 fl ^ *r <b S ft it^ Y | ( | j ( I . t ) 

*JB&S f SlciliR t . > t '1 1 0 0 <?>3B«4Si3i 1 1 1 icteflj-f* ( Xt v -/S 6 3 ) . 

iXtc . Bf 16 01: fc^T . > * Ml 0 0 ^ifltiMKfiS 1 1 1 ^ «b @ ©fI^Y| 

(,) (I. t )%Sc*iIJ L\ -eftlc^Bf HI at 7— 'J x^mft £*JfeLTB#IB4ill«*>B«a_fi^j(l 
) % £cR L . > t 'J 1 0 0 <7>ifitt48« 1 1 4 lc teifl-* * ( * t v 7' S 6 4 ) . 
[0072] 

<7>^*ttl3UJ^ L<ft-5ck7lcL. ^80 4 X t-*tf)fltf)*4»f L<7^#<ft l b : 5c^* 

PJ^ Lfz -i > Xf&^ta^iity C i: lc <k •) fP/£ Lfc. 015 ( 

a) ic^-t J: 7 IC 3 JXTCfolC L/ifc*. +'f|Bfl JIlLty (^B) lc tt . S?^^ 

? n (Mic. 2) t %<F>i&<F>-? A 0 a * > ^<?>S±giBI (3. 5 cm) <r> i: LT4i. I¥ 



- j&fcK (am. H2 0. cm. cl70)*> + 6»<b 1 o * i ft W iH i: LTjg V. 8^3o<o^t 
-rtttM^ttABlc Lfc. v >f * a * > <b « ft 6 ffltf)** - # UU &H!l*T-Slc WSf 
L Tff©| $ tirfc. tU ^ m li Input S I R — Output SIR T*£>-2>SIR(signal — to— interfere 
nee rat.io)<7>3t#»lc <k -> TffF frffi L fc. 3 tf> ft A** # u 15 if , i 0R< grBeF^ttJUt 

[»23] 

InputSIR = 101og 10 <& h n^)-^t-r)| 2 > ; ^ 

(|I k „Z r h lk (r)-s k (t-r)| > t 

<|Z k *,Z r «ik(0-s k (t-r)| > t 

U, k (r) = X£l IS W lq <*) • V ( r " T > 

s k (t) fc><b yj (t) >f > / *F5^T£>£. 
[ 0 0 7 3 ] 

mftu. § s m&m&mztt lt . zo^fp (i ©i^ 1 <® twiffs 6 <i) *>»«b «r 

1 6 !I«ft*fcLTfro fc. 0 1 5(b) tt, ICA<?) A<7)if^- (12 A3 
KB) fc. ICAfcBffflJSift&v ^<?>M^*ia*n hitfzMa (H 1 <r>mW.<r>mm) <?>S 

IR^ 3 F±3BC#ji%^"t^"P*>*.' SIR<o3c#Mtt r B ft M<7> & ■ C * -> T#^2e£<? ft 

t?fct>ta&*f 4*6**#Ti**. S a 1 2 0 i: bl20T«O^*6 s ^v^lJ . 
4 o f-fegj^ ^50*^5 -GLSC120 cl70li. 2 )X7C.ff3 lc Jl & t » f5Jt$<50?Jfr 

&*>*ofc. 3*Ui. cl70<7)M.^ t«ttfikS4 9 » 3iX7C«lcEJ0 S ft^v >f ? a *> lc 

ckoT. X^f^jb*^$ <Djgv>£ gift fete fljffl LTtt-{fi«HI*tf oTu 

Ztz. 015 (b ) *>fllc «** i: . MEIifcR ^ * * > * 0 tt*ft»a# 3 ft« c fc 

»f BBJa«»^ x * ( 2 6 ) left LTEI 1 2 ( a ) izv^-f 3 

9 > - 9 -&m^tz, J: *)'J^V^ T *fflV^ZtT\ * 9 S S I RfiSC »fi ^ ftTU 

-So L L & *?* . ^£ o 0 jtc <k & v> < o j^co^ti. ^ S & e (mu s i c a I noise)£#^ 
t, #|I&co*3*. <OJ§£-lCfc v>T 7 > - ? (8 y !) = (•• 3 3 3 7T . 20) + :5Hc#jg ; § : 
<?> ffl] JI £ ft # 6* >b , ^oe^ft^^aj^-t*'^ fc*«li8Lfc. 
[0074]. 

Jfc^flSflBTtt. -fl-^^fH^ 1 3 0 \z tooTM^f MW^^-tttf flJW(f)*3£iB^* - i: L 

gJ£-< f h * tt» »*ffW*(l)^>-«fl:3ffiftWW + CI) A-r • a- X (Moore 

-Penrose) S! - 1ft ffci* 1f ?'J ) *>&*Jk**. 

St, m 1 ^HJfe^^flgTli. Bf BSRfR^ ^ f Afflux @ S5fI^Y| (|) ((. t ) ^«btt 

^ h\zmm Lfz^* f ftHfl^Yi (i) ' (I. t)5«t5: ^Lt* 1 - 

ft!l^^v£tc £ oT^#fl^^^*Wi%'J L/z^x ^ffillB if3fi^Y| ([) * (I. t C 

1 1 utiv^ «io:. m^nti* 2 mtztfT'ihznti . i&itiz ntzftM<tm\(\> z) . 

Y 2 (f. t)^^§ 5 *ht«L. I Y i ( f . t ) I > I Y 2 U. t).I S-oBYjH. T)*^*?*a*Il 
(Sfl^YKfj'd.Tj^UTttiBL. I Yj (I. t ) I < I Y 2 (l. t) I *^ttY 2 (l. t ) % ^ ^ f 
Jiailg &4|-?Y| (|) ' (I. t ) i: LTttai^-S^H^fe^^ ^ ^ ^^fi^ U . ^-fit^^Yi (I. t ) 
. y 2 (l,t)*fli:t5^n *IC It ^ t> it Z CttLTtiu. 
[ 0 0 7 5 ] 
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A'WttfW i:#filf!¥i:£Waj^-5 3 k k Lfc.fc*. ■fMfflftft'? * * ( «¥ffl«l«&«'> * 
f&MML. Mx.lt. 1 *»» 0 <7>fi£ k 5 >M + 'J "7 X * ) IC <}: o T miJ ft-*f "b ftt&H*? 
^JitfiL C t^T - TO. Yilmaz and S. Rickard. "Blind separation of speech mixtur 
es via time-frequency masking." IEEE Trans, an SP. vol. 52. no. h pp. 1830-184? 
. 2 0 0 4 . J #SR) > *<r>m.&ffi%kfrh5tm.'iT z k k LXt in. 

±iB<OH«6<?)JK/lgTli. J * ^lEfcfkfflU 4 2 b ICfcoT J A- ^6* 1 IC & 5 J: 7 
^riE^fb^tf o fzb*. J *, U & 1 Jilfl*tf>£j£ffi k 4 4 «k 7 icIE&ft^fT oTtiv^. 
[ 0 0 7 6 ] 

ftJtk if Bffifti k *>fB*>£8&*fT 7 C k k t fca*. wavelet^tH. DFT7 -r 4, 7 ? » # >) 

. Crochiere. L. R. Rabiner. "Multirate Digital Signal Processing. " Eaglewood Cli 
lis, Nj: Pr intice-Hal I, 1983 (ISBN 0-13-60516 2-6) ) . ' • . 

-t£^!S<7>Jt&II66*j£>£ uii'&SlcJ&i; TtJiJ falc&Su&fllgiJlc^ff £ tiTt ivi. * 

4 c k ic <fc *> x ±ie5an^ft6* , =i > tf * - 9 ±.T'^n$ ns. 

[ 0 0 7 7 ] 

LTb< CiA'Tli. n > ^- - 9 XWt&M *) arfi64ae^^-*k LT It. Mx.lt. fi&M 
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%fz. ZcryJu 7=> u<nW&Xt. Mx.lt. * <r> ~f a tr 9 A £ ISfi L tz D V D . CD-R 
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±i£ Lrzmmmmt itm^^fmmt lx . u^-**.- 9 t^mmmmuwt-h 
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